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Introduct ion 
The Netherlands participated in one part of the SISS, i.e. population 
2, that  is: s tudents  in the third grade (SISS grade 9) of lower secondary 
education. This populat ion is of part icular interest due to the diversity of 
school types and their associated science curricula and the fact that grade 9 
still contains most of the students of an age cohort. The SISS offered a good 
opportuni ty  to s tudy the content  of the science curr icu lum and student  
performance jus t  before the transit ion to upper  secondary grades takes 
place. Such an assessment is important as descriptive information in itself, 
because this information is not produced by other sources. In this article we 
first describe the structure of the Dutch school system in general and of 
lower secondary educat ion in more detail. This descript ion is combined 
with descriptive results from the SISS. 
Besides the descriptive aspect the SISS data are of relevance for 
investigating a number  of issues that are related to educational policy. One 
of these issues is the existence of large gender  di f ferences in the 
Netherlands with respect o the qualification of girls for part icular kinds of 
jobs that  traditionally belong to the realm of men. Many girls in secondary 
educat ion choose for their final examinat ion a selection of subjects that 
d isqual i f ies them for a number  of fu r ther  studies,  like medicine,  
mathematics,  physics, chemistry and technology. This apparent endency of 
girls not to take part in science courses in upper secondary education can 
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possibly be traced back to, amongst  others, their experience with and 
perceptions towards science in the period preceding upper secondary 
education. Therefore, it is interesting to use the SISS data in order to 
analyse the existence and possible causes of gender differences in 
achievement, att i tudes and perceptions of science at this level of the 
educational system. These analyses might possibly throw some light on the 
origins of the subject selections made later on. Before presenting these 
analyses,  we first d iscuss a theoretical approach to this problem by 
presenting a model that was proposed by Eccles et al. (1982) and Eccles 
(1987). Next, the results of the analyses are presented and discussed. 
The Dutch School System and Some Descriptive 
Statistics from SISS 
At the time of the data collection for the SISS, the Dutch school 
system had the following characteristics. 
Kindergarten starts at age 4. Students entered the school system at 
age 6. Elementary education comprised 6 grades. After e lementary  
educat ion students  are streamed towards different types of schools in 
secondary education. Lower general secondary education consists of pre- 
univers i ty school types (called Gymnas ium,  VWO), senior secondary 
education (HAVO)- and junior secondary education (MAVO). 
MAVO qualifies for further education in HAVO or upper secondary 
vocational education. Junior  vocational training consists of different school 
types, i.e. technical (LTO), administrative commercial (LEAO), domestic 
science (LHNO), naut ical  (LNO), and agricultural  (LAO). Upper general 
secondary education comprises Gymnas ium,  VWO and HAVO, where 
students after grade 9 select certain courses for their final examination, 
which qualifies for entry to certain university studies or higher vocational 
education. Upper secondary vocational colleges educat ion consists of 
different school types, i.e. technical (MTO), administ rat ive/commerc ia l  
(MEAO), social and nursery (MDGO) and a school type containing a mixture 
of vocational courses (KMBO). 
The population of students for SISS was defined as "all students in the 
third grade of secondary education in the school types HAVO-VWO, MAVO, 
LTO, LHNO-LEAO and LAO". This populat ion covers 95% of the total 
population of students and the fact that a small proportion of the population 
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is excluded is assumed not to bias any nat ional  est imates of s tudent  
achievement (Pelgrum & Bruggencate, 1986). 
Table 1: Sample sizes for schools, teachers and students 
schoo l type  
Category SSE-PUE*  JSE JTT JDT-JAdT JagT 
Popu la t ion  
Schools 517 1125 331 665 121 
Students  76288 91975 43694 38418 7220 
SISS sample  
Schools 49 50 56 45 24 
Teachers  
Biology 13 42 2 44 24 
Physics 45 35 52 2 19 
Chemistry 48 43 4 23 
Students  1209 1232 1158 938 528 
SSE: Senior Secondary Education; PUE: Pre-Universtiy 
Education; JSE: Junior  Secondary Education; JTr:  Jun ior  
Technical Training; JDT: Jun ior  Domestic Science Training; JAdT: 
Jun ior  Administrative Training; JAgT: Jun ior  Agricultural Training 
The sample for SISS was stratif ied according to the categories of 
school types ment ioned above and within each s t ra tum a sample with 
probabil it ies proportional to size of schools was drawn. In each school one 
class of students (including the science teachers for that class) was selected 
randomly.  Table 1 shows the sizes of the sample in terms of schools, 
teachers and students in each category of school types. 
Table 2 shows some character ist ics of this populat ion broken down 
by school type as estimated from the SISS results. 
Table 2 shows that the school types in general education and junior  
agr icultural  training are mixed with respect to gender, whereas junior  
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techn ica l  t ra in ing  and  jun io r  domest ic  and  admin is t ra t ive  t ra in ing  are 
predominant ly  s ingle-sex schools.  It is also interest ing to see that  the socio- 
economic  background of parents  differs between the school  types.  
Table 2: Character is t ics  of 9 th grade s tudents  as es t imated  f rom SISS 
.School type 
.Character i s t i cs  SSE-PUE* JSE  JTT JDT-JAdT JAgT 
Age (months)  
Mean 183 185 188 186 186 
Sd. 6.4 8.1 8.5 7.9 9.1 
Gender  (%) 
Boys 49 44  94  4 74  
Gir ls 49  53 2 91 23  
Father ' s  educat ion  
after sec .educat ion  % 
none  32  42 50 51 49  
1 -2years  17 18 15 18 17 
3 and more 44  33 23  17 24  
unknown 7 8 13 15 11 
Language spoken at home % 
Dutch 68 56 46  33  34  
Dialect  21 32 44  51 57 
Fore ign  8 9 5 11 4 
Unknown 3 3 5 5 5 
*: Acronyms for schoo l types  are expla ined in Table 1. 
The sc ience cur r i cu la  differ cons iderab ly  between school  types as can 
be judged from the official lesson tables  provided by the Dutch  min is t ry  of 
Educat ion  (see Figure 1). 
The  lesson  tab le  in F igure  1 of fers  context  in fo rmat ion  for 
in terpret ing  some of the s ta t i s t i cs  in Table  3, that  conta ins  descr ip t ives  
f rom SISS about  the number  of s tudents  that  a t tend courses  in sc ience and 
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est imates  of the amount  of sc ience subject  mat ter  covered in the dif ferent 
school  types (Opportuni ty  to Learn). 
Table 3: S tudents  attending classes in science and Oppor tun i ty  to Learn 
(OTL) (in % of s tudents  per  schooltype) 
schoo l type  
Var iable SSE-PUE*  JSE  JTT JDT- JAdTJAgT 
Classes in (%): 
Biology 14 83 10 92 91 
Physics 96  60  91 10 78 
Chemis t ry  96 91 9 7 86 
OTL (%) 
Biology 74 67 56 69 63 
Physics 68 64 69 44 61 
Chemist ry  79 71 25 28 61 
*: Acronyms for school types are explained in Table 1. 
The ach ievement  of s tudents  in science is one of the centra l  var iables 
in SISS. Figure 2 shows the d istr ibut ion of total scores on the science tests 
for each of the different school  types. 
F rom Figure 2 it may be conc luded that  the ach ievement  di f ferences 
between the s tudents  in the di f fercnt school  types are very  large. These 
di f ferences are not  only  assoc iated with the general  abi l i t ies of s tudents  
(due to the select ion procedures  at the end of e lementary  educat ion)  but  
also with curr icu lar  offerings as was already shown in Table 3. 
Gender-Di f ferences  in Science: A Theoret ica l  Perspect ive 
For decades  large gender  d i f ferences in choice of sc ience sub jects  
have been noted in many countr ies .  Gender  d i f ferences in per fo rmance  
alone cannot  explain the large di f ferences in sub ject  choice (Kelly, 1981). 
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The Nether lands  does not  form an except ion to th is  s i tuat ion.  Table 4 
shows the choice pat tern  at central  f inal exams in schools for secondary 
genera l  educat ion.  
5O 
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Figure 2: D is t r ibut ion  of percentages  correct  on the total  sc ience test  
Table 4: Choice of sc ience sub jects  in 3 types of general  educat ion;  % of 
ma le  c.q. female cand idates  that  took exams in a science subject  
in 1987 
~Ghooltyp~ 
~E*  ~E P~E 
subject boys girls boys girls boys girls 
biology 34  58 32  46  35  42 
chemis t ry  54  35  42  28  52 32 
phys ics  57 13 50 13 63  28  
: Acronyms for schoo l types  are expla ined in Table 1. 
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Physics, especially, is a prerequisite for entering many studies and 
t ra in ings with good career  prospects  like senior  technica l  training, 
technica l  college, and medical,  sc ience and technological  s tudies  at 
university. But since the early 70's, when the school types of Table 4 were 
establ ished, the choice for physics stayed almost constant  for girls but  
increased for boys. Physics has become even more of a "male subject" over 
the years! 
The choice of biology (and to a lesser extent  chemistry) shows a 
tendency to decline, both for girls and boys (Publications of the Central 
Bureau of Statistics, 1971-1988). 
The large gender differences in subject choice are a point of major 
concern for educational policy-makers, science teachers and emancipation- 
workers  in the educat ional  field. For instance,  since 1987 the Dutch 
Government  has been runn ing information campaigns using television, 
newspapers  and brochures  to enhance girls' choice for mathemat ics ,  
science-subjects and technical training. Since the early 80's an influential 
working group of concerned science teachers  has been instal led in the 
Dutch Association for Science Educat ion and, also at that  time, several 
educat ional  emancipat ion projects started, for instance the MENT-project 
that  concerns itself with the position of girls in physics and technological 
educat ion (MENT, in translat ion = Girls, Science and Technology) through 
carrying out research, developing materials and advising teachers.  
A quest ion of part icular  interest is what  the educat ional  and other 
experiences of girls are that  lead to their choice (or non-choice) of school- 
subjects and what the relative importance of these experiences i . To avoid 
overlooking important  variables that  could inf luence subject choice, it is 
best to use a theoretical  model that  includes all possible variables that  
might predict subject choice, directly and indirectly. One such model,that 
is often used in Dutch research on gender differences in subject choice, is 
that  developed by Eccles et al. (1982) and Eccles (1987) on the basis of an 
extensive l i terature study in the choice of mathemat ics .  This model is 
presented in Figure 3. 
The variables that directly influence subject choice in Eccles' models 
are: 
- Subject ive Task  Value, i.e. incentive value (interest in and liking of a 
subject), a t ta inment  value (the subject fulfills needs and personal  
values such as accentuat ion of one's self-image) and cost (relative 
amount  of time and energy involved in studying a subject); 
Expectat ion  o f  Success :  expected success  in coping with the 
subject. 
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These variables are assumed to be influenced by many other variables, 
such as self-concept and goals, previous experiences, (perception of) 
socialisers' (such as teachers') beliefs and behaviours, etc. Ultimately all 
these variables are influenced by the cultural background, including gender 
stereotyping, and the differential aptitudes of a pupil. 
We followed the model presented above for selecting variables from 
SISS and analysing the data in order to throw some light on the gender- 
differences which exist in science interests and achievement and how 
these relate to subject choice. Before presenting the results of the analyses 
we shall first describe the variables elected from SISS. 
Selection of Variables from SISS 
Although the SISS does not cover all the variables that were identified 
by Eccles as potentially important sources for predicting subject choice, 
quite a number of matching variables could be found. Table 5 contains the 
variables that were selected for inclusion in the gender analyses. 
Table 5: Selected variables from SISS 
Variables Description 
Choice 
Expectation 
of success 
Perceptions of 
task demands 
Goals 
Subjective 
task value 
Perception of 
socialisers' 
behaviours 
Expected future education in science 
Perceived ability in science subjects 
Difficulty of science subject perceived 
Expected number of years in secondary 
education 
Relevance for future and interest in 
science subjects 
Teachers' mentioning of relevance of 
subject for future career and life; 
teachers' making science subjects 
interest in6 
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From the SISS at t i tude ins t rument  6 scales could be const ructed  that  
relate as follows to Eccles'  var iables:  
REL (Utility value: re levance for future  life) 6 i tems ct= .62 
SOC (Utility value:  re levance for society) 6 i tems a= .60 
CON (Utility value:  consequence  of science) 4 i tems a= .63 
INT ( Incent ive value:  in terest  in science) 4 i tems ct= .79 
DIF (Percept ion of task  demands :  
dif f iculty of science) 
( Incentive value:  l iking of school) 
4 i tems ct= .62 
SCH 6 i tems c~= .78 
Moreover,  in fo rmat ion  was  ga ined about  the sc ience ach ievements  of 
girls and  boys  by  ask ing  them about  their  science ach ievement  and by  admi-  
n is ter ing  a SISS sc ience test.  
Ach ievement ,  l ike choice, is an outcome of the educat iona l  p rocess  that  
could best  be inc luded in "Achievement-Related Choices". The same can be 
said of the  dec is ions  pup i l s  make  on how much t ime to spend on their  
homework  in sc ience sub jects ,  wh ich  also was  a S ISS-var iab le .  Th is  is in 
agreement  wi th  a more  deta i led descr ip t ion  of the model ,  where  Ecc les 
d i s t ingu ishes  between 3 aspects  of choice: choice of sub ject ,  per fo rmance  
and  pers i s tence  on a task  (Eccles et al., 1982). 
Groups  Studied in SISS 
Due to the s t rong  sex-segregat ion  of jun io r  vocat iona l  schools  in the 
Nether lands  - in i tsel f  a reason  for concern- ,  it is not  poss ib le  to make 
gender  compar i sons  for these  types  of schools .  There fore  we rest r ic t  the 
rest  of this art icle to general  secondary  educat ion,  that  is: 
jun io r  secondary  schools;  these conta in  about  36% of all s tudents  in 
the SISS populat ion.  
sen ior  secondary  and  pre -un ivers i ty  schoo ls  together :  these  conta in  
about  30% of the s tudents  in the SISS populat ion.  
In in terpret ing  the resu l ts  for these groups,  we must  be aware  of the 
fol lowing compl icat ions :  
In junior secondary schools s tudents  can decide to drop phys ics  and 
biology at the end of grade 2. This leads to 2 data -sets  for grade 3: 
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(1) Data about  achievement, background variables and attitudes toward 
science apply to all students in grade 3 of junior  secondary school. In 
compar ing  girls' and boys' at t i tudes,  ach ievement  and re levant  
background variables we must  be aware that the majority of girls does 
not attend physics classes anymore. Moreover girls' and boys concept 
of  science might be dif ferent because  of d i f ferences in school 
background in science in grade 3. 
(2) Data about  science subjects at school (homework, liking, grades) and 
teachers apply only to the students  in grade 3 that  still attend the 
science subjects.  This means  that  girls are under - represented  for 
physics and boys for biology. 
In junior secondary and pre-university schools all subjects are still 
obligatory in grade 3. Only a few schools offer biology in grade 3. This 
means that the data for biology at school s tudents  and for teachers 
level concern only a small group of s tudents  and may not be very 
representat ive.  
Keeping this in mind we now turn to the research results. We shall 
indicate to what kind of groups the results refer as follows: 
"all" : "all students in grade 3 of junior  secondary education included"; 
"choosers" : "only the students that still attend physics and/or  biology 
in grade 3 of junior  secondary education". 
Gender Differences and their Correlates from SISS. 
First a descr ipt ion of differences between boys, and girls on the 
selected variables is provided, and next the correlates of these differences 
are discussed. 
Goals 
Table 6 shows that in comparison to boys, girls: expect o leave school 
earlier; are less inclined to attend future educat ion,  and expect less to 
attend further education that involves scientific subjects. 
Science Achievement 
Table 7 shows that, in comparison to boys, girls do not expect to 
perform better in science than in other subjects. 
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Table  6: Expected  future  educat ion  (% of boys  and  girls) 
schoo l type**  
SSE-PUE JSE  
Future educat ion  boys g i r ls  boys ffirls 
Expected las tc lass  a tschoo l  1 1 5 3 
th i rd  1 1 72 81 
~ur~ 2 39  15 12 
f i~h 69 37  5 3 
Expected  no. of years  of 
educat ion  after  school  
none  3 4 5 6 
1-2 years  10 15 20  23  
3-4 years  44  51 46  55  
> 4 years  42  29  28  16 
Expects  sc ience in fu ture  
educat ion  55 34  48  41 
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: Acronyms for schoo l types  are expla ined in Table 1. 
: All sampled  s tudents  
Table  7: Expectat ion  of success  in sc ience sub jec ts  (% of boys/g i r ls )  
schoo l type**  
SSE-PUE JSE  
Expectat ion  boys g i r ls  boys ffirls 
Expects  to be bet ter  in 
sc ience sub jects  than  in 
other  sub jec ts  
52 23  44  22  
: Acronyms for schoo l types  are expla ined in Table 1. 
: All sampled  s tudents  
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At t i tudes  
Tab le  8 conta ins  the  scores  on  the a t t i tude  sca les  for boys  and  gir ls 
as wel l  as the  s tandard ized  d i f ferences  between the groups .  
Tab le  8: A t t i tude  sca les:  means  and  s tandard ized  d i f ferences  d coding:  1 = 
d isagree,  2 = doubt /don ' t  know,  3 = agree 
~hoo l tvue  
SSE-PUE n= 1182 . s /SE*  n = 1195 
Sca le  boys  ~ i r l s  d s i~  boys  ~ i r l s  d i~g  
REL 2 .3  2.1 .4 * * * * 2.2 2.1 .2 * * * 
SOC 2.4  2 .2  .5 **** 2.2 2.1 .2 *** 
CON 2.3 2 .3  - .05 n.s. 2.2 2.2 - .04  n.s  
I NT 2.3 1.9  .6  * * * * 2 .1  1 .9  .3  * * * 
DIF 1.8 2.1 -.5 * * * * 1.9 2.2 - ,4 * * * 
SCH 2.0 2.1 -.2 * * * 1.9 2 .0  -.2 * * * 
: Acronyms for schoo l types  are exp la ined  in  Tab le  1. 
*** s ign  at  .1% level **** at  .01% level 
d = (diff. between means)  d iv ided by  s tandard  dev ia t ion  (s.d. p ract i ca l ly  
equa l  for boys  and  girls) 
REL - Re levance  for fu ture  life 
SOC - Re levance  for soc iety  
CON - Consequences  of sc ience  
I NT  - I n te res t  in  sc ience  
DIF - Di f f iculty of sc ience  
SCH - L ik ing schoo l  
Tab le  8 shows  that  g i r ls  in  compar i son  to boys  tend  to perce ive  
sc ience  as  di f f icult  and  not  to l ike it. 
It is in teres t ing  to see that  gir ls  tend  to genera l ly  l ike schoo l  more  
than  do boys  and  that  there  are  no  d i f fe rences  w i th  respect  to the  
perce ived  consequences  (CON) of sc ience .  Thus ,  it  seems that  a l though 
gir ls are pos i t ive about  schoo l  in  genera l  and  about  sc ience  in society,  they  
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are less inclined to perceive science as useful  for themselves and as an 
interesting school subject. 
The gender differences presented in Tables 6 to 8 refer to "science 
in general" with no distinction between biology, physics and chemistry. It is 
known however, that  girls like l i fe-sciences (biology) much more than 
physics and chemistry and this is reflected in their choices (see also Table 
4, "Choice of science subjects"). Also, in Dutch general education no such 
thing as "general" or "integrated" science is offered, but  always the three 
distinct subjects of biology, chemistry and physics. For these reasons it is 
important  o analyse the SISS-data for distinct school subjects with respect 
to gender differences. 
Ach ievement  
Table 9 shows the means and standardized ifferences for recent 
grades (measured on a scale from 0 = lowest to 10 = highest) and SISS 
scores. Except  for recent  school grades in biology all di f ferences are 
statistically significant (P < .01). For physics and chemistry the differences 
are signif icant -even for physics in junior  secondary schools where only 
choosers of the subject are included. 
The SISS-achievement results concern all s tudents  in grade 3, also 
the ones in junior  secondary schools who have not chosen physics and/or  
biology. For senior secondary and pre-university education and chemistry in 
jun ior  secondary educat ion we may compare standardized ifferences on 
SISS with standardized ifferences on recent school grades. We see that 
the gender differences on SISS tests are larger than on recent  grades, 
especially for physics. Causes might be sought in: 
nature  of the test: multiple choice v.s. the open-ended quest ions 
mostly used in school practice. It is hypothesized that multiple choice 
tests favour boys (Harding, 1979) 
context of the experience: more in agreement with boys' experience 
and interests than with girls' 
opportun i ty  to learn outside the school: boys have more physics- 
re lated out-of -school  exper ience than girls, and the SISS tests 
contain items for which the Opportunity to Learn (OTL) at school was 
low, whereas school tests always concern subject matter  previously 
treated in class. Boys could have profited from their out-of-school 
experience in doing SISS items for which OTL at school was low. 
436 
Table 9: 
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Gender-differences in achievement in recent school grades and on 
SISS-tests (means and standardized ifferences) 
~qhooltypc 
SSE-PUE ~E*  
A~hi~v~m¢n~ boys ~irls _~ bOy~ ffirls _~ 
Recent grades: 
biology 7.2 6.9 .2 6.8** 6.7 .1 
physics 6.9 6.4 .4 6.9** 6.5 .3 
chemist ry  7.0 6.7 .3 6.9** 6.5 .3 
SISS-tests: 
biology 70 65 .4 60 55 .3 
physics 81 72 .7 67 55 .8 
chemist ry  78 73 .3 59 50 .5 
: Acronyms for schooltypes are explained in Table 1. 
: Only for choosers 
Perseverance (Time Spent on Homework) and Liking of Science Subjects. 
In Table 10 the results are presented on homework and liking of a 
part icular subject as compared to other subjects. Girls seem to spend as 
much or a little more time on physics and chemistry than do boys, but they 
spend significantly more time on biology. Biology is most often mentioned 
as favourite subject by girls, and physics by boys in senior secondary and 
pre-university education. In junior  secondary education the group consists 
of choosers of biology and/or  physics. In this group gender differences are 
smaller,  as could be expected. Still, phys ics  seems to be relatively 
unpopular  amongst he larger part of girl-choosers, which gives cause for 
concern because after the third grade there is another opportunity to drop 
subjects for final exams. 
Table  10: 
T ime/  
L ik ing 
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Time spent  on homework  (minutes) and l iking of sub jec ts  
compared  to other  sub jects  ( 1 = like better,  2 = as much as, 3 = 
l ike less) 
Schoo l type  
SSE-PUE JSE 
boys gir ls  n boys**g i r l s**  n 
T ime 
spent  on 
homework :  
biology 
phys ics  
chemis t ry  
Liking of 
subject:  
biology 
phys ics  
chemis t ry  
42  69  108 72 89 995 
84  88  1140 80 80  700 
76  83  1120 78 78 1079 
2.2 1.6 129 1.9 1.7 1014 
1.8 2.4 1153 1.9 2.3 717 
1.9 2.2 1153 2.0 2.3 1108 
: Acronyms for schoo l types  are expla ined in Table 1. 
: Choosers  
In tercor re la t ions  
In Tab le  11 the Pearson  cor re la t ion  coef f i c ients  are shown for 
ach ievement  on S ISS- tests ,  a t t i tude  scales,  gender ,  fu ture  educat ion  and  
success  expectat ion  in sc ience for grade 3. The corre lat ion matr ix  gives no 
more  than  a global impress ion  of poss ib le  re lat ions,  s ince no d ist inct ion is 
made between schoo l - types ,  gender ,  choosers  and  non-choosers  of biology 
and  phys ics .  We see that  the expectat ion  of a t tend ing  fu ture  educat ion  in 
sc ience  cor re la tes  most  s t rong ly  w i th  in teres t  in sc ience  (r = .53), 
perce ived re levance  for the fu ture  (r = .32) and  success  expectat ion  (r = 
.35) wh ich  is in agreement  wi th  Ecc les '  model .  L ik ing school ,  perce ived 
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consequences  of sc ience and  gender  have  the weakest  d i rect  cor re la t ions  
with expect ing a fu ture  educat ion  in sc ience (r = .07, .09, - .12 respectively).  
Table 11: Pearson  corre lat ion coefficients: ach ievement ,  at t i tudes,  
expectat ions  and  gender  for "science" 
1 2 3 4 5 
SISS S ISS S ISS REL SOC 
tes t  tes t  tes t  
bio chemphys  
6 7 8 9 10 11 12 
I NT CON SCH SEX Sci-  H igh Good 
ence  c lass in 
fur- sc ience  
ther  
1 1.0 .57 .55 .22 .24 .28 .10 .08 - .17  .18 .30 .19 
2 1.0 .64 .23 .22 .31 .11 .08 -.33 .22 .42 .23 
3 1.0 .22 .24 .28 .12 .11 - .18 .18 .46 .18 
4 1.0 .41 .44 -.0 .11 -.16 .32 .16 .25 
5 1.0 .39 .21 .16 -.19 .23 .16 .22 
6 1.0 .15 .20 -.21 .53 .14 .47 
7 1.0 .19 .02 .09 .13 .07 
8 1.0 .10 .07 .18 -..0 
9 1.0 - .12 -.07 - .26 
10 1.0 - .09 .35 
11 1.0 .06 
12 1.0 
Since there  are many high in tercor re la t ions  between var iab les ,  more  
soph is t i ca ted  ana lyses  will be needed and  d is t inct ions  will a lso have  to be 
made between schoo l  types  and  choosers  and  non-choosers  in jun io r  
secondary  educat ion,  to get a c learer  p icture.  
Teacher  Behav iour  
To conc lude our  inventory  of gender  d i f ferences we show the resu l ts  
for some behav iours  of teachers  as perceived by  boys and girls in Table 12. 
Table 12: 
Teacher  
Behav iour  
Netherlands: Gender Differences 
Perceived teacher behaviour (1 = often perceived, 2 = 
sometimes, 3 = never) 
schoo l type  
SSE-PUE.  JSE*  
boys  g i r l s  n boys  g i r l s  n 
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Teacher  makes 
lessons 
interest ing 
Biology 
Physics 
Chemistry 
Teacher  ex- 
plains impor- 
tance for per- 
sonal life 
Biology 
Physics 
Chemistry 
Teacher  talks 
about possible 
biological 
etc. jobs 
Biology 
Physics 
Chemistry 
2.2 2.0 46 1.9 1.8 350 
1.8 2.1 440 1.8 2.0 239 
1.9 2.0 415 1.9 2.1 400 
2.6 2.3 46 2.4 2.2 349 
2.5 2.6 439 2.4 2.4 237 
2.9 2.5 412 2.4 2.4 400 
2.9 2.5 46 2.6 2.6 348 
2.7 2.8 441 2.6 2.6 239 
2.8 2.9 413 2.6 2.7 402 
: Acronyms for schooltypes are explained in Table 1. 
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For chemistry and physics girls less than boys are of the opinion that 
the teacher  makes  the lessons interest ing for them. For biology the 
opposite is the case. For the other behaviours  it is most  str ik ing that 
students  observe them so seldomly, especially in senior secondary and pre- 
university education. 
For both school types and all three subjects the correlat ion matrices 
show the same pattern  except for biology in senior secondary  and pre- 
university education: 
Liking of the subject  correlates most strongly with good grades and 
teachers making the lessons interesting (.37 < r < .48), and most weakly 
with time spent  on homework (.02 < r < .11). About the inf luence of 
teachers'  mentioning the importance of the subject for daily life and jobs 
nothing can be said because of the nature of the distribution of the data. 
The data for senior secondary and pre-university biology refer to only 46 
s tudents  (2 classes) and are not representat ive.  For this small group of 
s tudents  liking biology correlates most  strongly with all three teacher  
variables and very weakly with biology grades and time spent on homework. 
Conclusions 
Eccles model proved useful in the analysis of gender differences in 
SISS. Most SISS variables can be included in the model and the model also 
shows variables not in SISS that  can be impor tant  in subject  choice 
processes. The results we found until now invite further exploration using 
Eccles' model, especial ly concerning the quest ion "What makes science 
subjects interesting for girls and boys and what can the teacher do about 
this?" Systemat ic  research in this area is scarce,  though there are 
indications that physics teachers unconsc ious ly  cater to the interest and 
experiences of boys when they want to make their subject interesting for 
"students" (de Leeuw 1986). Also, a more detailed analysis of SISS test 
items is necessary  to unders tand better why girls' under  achievement in 
physics and biology is so much more pronounced than on school-made 
tests. Some suggestions about possible causes have been given in this paper, 
but  they have not yet been investigated thoroughly. 
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